Difficulties in using animal data to predict pharmacological response in man.
Variation among species in their response to xenobiotic agents depends upon two sets of factors: pharmacokinetic and pharmacodynamic. Pharmacokinetic factors, of which the rate of metabolic transformation is the most important, determine the concentration of the agent in plasma and tissues as a function of time after it is administered, while pharmacodynamic factors define the tissue response to a given concentration. Both are subject to considerable uncertainty when dealing with a new compound, so that it is not in general possible to predict reliably the response of human subjects to a new compound solely from studies on experimental animals. This uncertainty can be reduced substantially by understanding its mechanisms of action. Greater accuracy in predicting the metabolism of foreign compounds in man is also likely to be achieved by studies of the species variation of cytochrome P450s, and by the use of human hepatocytes and other cell lines to study xenobiotic metabolism.